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The Use of Fluothane” in Horses and Cattle 


BY 


EDWARD W. FISHER and SYDNEY JENNINGS 


University of Glasgow Veterinary School 


SUMMARY .—General anaesthesia in 17 horses 
and 50 cattle by means of Halothane (Fluothane) in 
a closed circle absorber is described. Details are 
given of:— 

1. Induction 

(a) with thiopentone sodium intravenously 
(b) with fluothane. 

2. Maintenance with fluothane. 

3. Recovery from the anaesthetic. 

4. Amount of fluothane required. 

A number of operations for which fluothane has 
been used and data relating to the anaesthesia are 
tabulated and four protocols are given. Fluothane 
anaesthesia in horses and cattle is compared with 
anaesthesia by the same agent as described by other 
workers in humans and dogs. 


N the latter half of the 19th century the use of 

general anaesthesia for the relief of pain during 

surgical operations became established both in the 
human and veterinary fields. Ether, nitrous oxide and 
chloroform were the first agents to be used exten- 
sively and since that time continual search has been 
made to discover more efficient and better anaes- 
thetic agents. Considerable interest has _ been 
aroused in recent years by the discevery that Halo- 
thane (Fluothane) 1.1.1. trifluro-2-chloro-2-bromo 
ethane (C.F., CHCl BR) has potent anaesthetic 
actions and is without some of the undesirable 
features of other commonly used anaesthetic agents. 

This halongenated hydrocarbon was developed by 
workers in the laboratories of Imperial Chemical 
Industries. It was first synthesised by Dr. C. W. 
Suckling in 1955 and Raventos (1956) described its 
anaesthetic actions on mice, dogs and monkeys. The 
physical and chemical characteristics of this new 


** Halothane.” Imperial Chemical Industries, Ltd. 
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anaesthetic agent are that it is a heavy liquid which 
is non-inflammable and furthermore its vapour is not 
explosive when mixed with oxygen in proportion 
between 0.5 per cent. and 50 per cent. (V/V) and is 
stable when passed over moist soda lime. 

Extensive investigations have been carried out in 
the human patient: Johnstone (1956), Bryce-Smith 
and O’Brien (1956), Chang et al. (1957), Hudon et al. 
(1957), Mackay (1957), Stephen et al. (1957), Marret 
(1957), Burns et al. (1957), Brennan et al. (1957) and 
Pope (1957). 

As a result of the extensive trials carried out in 
dogs by Raventos (1956) a good deal is known about 
its value as an anaesthetic agent in this species. 
Hall (1957) has since then described its use in dogs, 
cats and pigs and in 3 horses and 4 cows. 

By courtesy of the Pharmaceutical Division of 
Imperial Chemical Industries Ltd. supplies were 
made available to the Glasgow University Veterinary 
School in 1956 and its use as a general anaesthetic 
for horses and farm animals has been investigated in 
the Veterinary Hospital. The purpose of this 
communication is to report on its use in horses and 
adult cattle. 


Methods of Administration 

As it was understood that the manufacture of 
fluothane was likely to be a costly process it became 
obvious that methods of administration which gave 
the maximum economy of the agent were required, 
particularly when used in large animals. It was 
decided therefore to administer fluothane in a closed 
circuit and it was recognised that the system could 
be cither in the form of a circle absorber apparatus or 
a Water’s type to and fro apparatus. Fisher and 
Jennings (1957) had developed a circle absorber 
apparatus for the investigation of the use of a variety 
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of volatile and gaseous anaesthetic agents to horses 
and adult cattle and this apparatus was used for the 
majority of cases where fluothane was administered. 
When this circle absorber was used for the adminis- 
tration of ether it was found necessary to pass the 
whole of the expired air through the ether in order 
to obtain a sufficient concentration of ether vapour, 
but when using fluothane it was found possible to 
obtain a sufficient concentration even for large 
animals by passing the normal oxygen requirement 
through fluothane in a standard trilene vaporiser 
before entering the circuit. (See Fig. 1.) 


Pre-anaesthetic procedures 

Food and water was not withheld from any animal 
and they were sometimes anaesthetised shortly after 
normal feeding. Chlorpromazine was given only in 
2 horses. No other pre-anaesthetic drugs were 
administered. 


Induction 

Induction of anaesthesia was commenced in every 
case with the animal in the standing position. As 
anaesthesia advanced the animals were either allowed 
to sink to the ground or, in the majority of cases 
when a mechanically operated table was used, the 
table was brought from the vertical to the horizontal 
position so that the animal was pulled into lateral 
recumbency. 

Two methods of induction were used. In the first, 
anaesthesia was induced by intravenous administra- 
tion of thiopentone sodium as a 10 per cent. solution, 
in the second, fluothane was used as the sole anaes- 
thetic agent. The latter method was used in order to 
assess the efficiency of fluothane as an anaesthetic 
agent without the complication of concurrent 
thiopentone sodium and also to determine the value 
of fluothane as an inducing anaesthetic agent. When 
fluothane was used for induction a tight fitting face 
mask (see Fig. 2) was applied to the animal, the 
circle absorbcr was connected to the face mask, 
fluothane was passed into the circuit as previously 
described and when the animal was anaesthetised the 
face mask was removed. 


Intubation 

After induction of anaesthesia by either of the two 
methods described a cuffed endotracheal tube was 
inserted. The sizes of endotracheal tubes were as 
follows : 


Adult Clydesdale and Shire horses ... 

3 cm. internal diameter. 
Average adult cows and large hunters 

2.5 cm. internal diameter. 
Heifers and ponies Bee 
cm. internal diameter. 


to 


To facilitate intubation a Houssman’s mouth gag was 
fitted to horses and Drinkwater’s gags to cows and 
these were left in position throughout the period of 
anaesthesia to prevent damage to the endotracheal 
tubes. 
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Fic. 1.-Closed-circuit circle absorber anaesthetic apparatus. 





anaesthetic 


absorber 
apparatus during induction. 


Fic. 2.—Cow connected to circle 


In large horses and cows the tube was carried by 
hand into the pharynx and directed manually 
through the larynx. In small cattle and ponies the 
tube was passed into the pharynx and then directed 
blindly through the larynx which was fixed externally 
by one hand. Sometimes a hard rubber tube of 
1.6 cm. external diameter was first passed either 
manually or blindly into the larynx in a manner 
similar to that described by Messervey and Wynne- 
Jones (1956). The endotracheal tube was then 
threaded along the narrow hard tube and when it 
was in the larynx the inner tube was withdrawn. 


Maintenance of anaesthesia 

After intubation the circle absorber was connected 
to the endotracheal tube and a sufficient fluothane 
vapour concentration was obtained by allowing the 
oxygen input to the circuit to bubble through the 
fluothane in the trilene bottle. Once surgical 
anaesthesia was attained the vaporiser was adjusted 
so that the oxygen passed over the surface of the 
fluothane and thus a very small amount of the 
anaesthetic was continually added to replace the 
amounts lost from the circuit. 
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TABLE | 
INDUCTION WITH THIOPENTONE SODIUM. MAINTENANCE OF ANAESTHESIA WITH FLUOTHANE 
Induction Amount of Recovery calculated from time of 
, _ with Dosage fluothane removal from anaesthetic atmosphere 
Subject Weight, thiopentone rate in Operation Duration used for — — =. 
kg. sodium, grammes maintenance, (a) To attain breast (6) Total time to 
grammes per kg. Cc. recumbency rise unaided 
Cow 7808... 458-5 5 0-01 Teat operation 43 min. 15 30 min. 50 min. 
Cow 9850... 472°5 2°5 0-006 Hysterotomy for 1 hour 20 24 min. 3 hours 15 min. 


removal of 15 min. 
macerated foetus 








Cow 9205... 404-5 3°5 0:008 Thoracotomy for 2 hours 29 25 min. 8 hours 
removal of 25 min. 
foreign body 

































































Cow 7737... 471-6 6 0-015 Hoof paring for 40 min. 15 19 min. 1 hour 15 min. 
infected foci 
Cow 6936... 494-1 4°5 0-009 Ovariectomy 1 hour 22 11 min. 1 hour 9 min. 
12 min. 
Cow 6932/57 492-7 5-25 0-01 Removal of digit 1 hour 25 15 min. 1 hour 20 min. 
5 min. 
Cow 9400... 430-65 3 0-007. Ovariotomy 57 min. 15 15 min. 35 min. 
Cow 7737 ... 472-15 3 0:006 Ovariotomy 57 min. 22 10 min. 45 min. 
Cow 6932/58 453-65 3°23 0-011 Ovariectomy 1 hour 35 20 min. 1 hour 40 min. 
25 min. 
18/10 444-6 4:5 0-012 Ovariectomy 1 hour 40 21 min. 15 min. 
43 min. 
Cow 7808 ... 458-5 5 0-01 Teat operation 43 min. 15 30 min. 50 min. 
Cow 22/10... 517°5 7 0-013 Hysterotomyfoe- 3 hours 60 57 min. 9 hours 
tal monster 6 min. 
Cow 9423/9 452-2 4°5 0-009 Laparotomy for 1 hour 45 18 min. 55 min. 
locating foreign 50 min. 
body 
Cow 9427/7 378 a 0-013 Teat operation 1 hour 40 7 min. 27 min. 
5 min. 
Cow 10545 450 as - Dehorning and 25 min. 10 10 min. 3 hour 20 min. 
experimental 
anaesthesia 
Pony mare - 288-9 1-5 0-006 Evisceration of 1 hour 9-5 Put directly on feet after 1 hour 10 min. 
8133 orbit 10 min. 
Percheron 608-7 5 0-008 Median neurec- 1 hour 40 Put directly on feet after 1 hour 13 min. 
gelding 7974 tomy 7 min. : 
Thoroughbred 423-4 7°5 0017 Removal of 56min. 20 Put directly on feet after 1 hour 12 min. 
gelding 8822 keloid, fetlock 
Hunter geld- 396 Chlorproma- 0-001 Excision of lum- 55 min. 40 Put directly on feet after 2 hours 15 min. 
ing 9641 zine 400 mg. bar spinous pro- . 
Thiopentone 0-004 cess 
sodium 
1-5 grammes 
Grammes 
Hunter geld- 423-9 5 0-011 Hoof paring for 30 min. 12 Put directly on feet after 3 hours 15 min. 
ing 8249 foot infection 
Clydesdale 594 5 0-007 Insertion of can- 1 hour 45 Put directly on feet after 2 hours 
gelding 7979 nula 2nd-3rd 35 min. 
phalangeal joint 
Arab horse 425-4 3-5 0:008 Cryptorchidec- 1 hour 32 Put directly on feet after 2 hours 3jmin. 
7789 tomy by flank 14 min. 


laparotomy 








(Continued overleaf) 
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TABLE I—continued 
Induction Amount of Recovery calculated from time of 
with Dosage fluothane removal from anaesthetic atmosphere 
Subject Weight thiopentone _ rate in Operation Duration — used for -_— 
kg. sodium, grammes maintenance, (a) To attain breast (5) Total time to 
grammes per kg. ce. recumbency rise unaided 
Thoroughbred 470-7 5 0-1 Laryngeal ventri- 55 min. 30 Remained hobbled for 25 min. and then 
gelding 10065 culectomy rose to feet 
Pony gelding 238:5 2 0:008 Biopsy prepuce 50 min. 30 Partially regained consciousness after 
7970 


25 min. then lapsed into unconscious- 
ness and died 3 hours 30 min. later 








Recovery 

Immediately after operations were completed the 
animals were disconnected from the anaesthetic 
circuit but the endotracheal tubes were left in place 
until the animals began to regain consciousness. 
Wash-out techniques involving ventilation with pure 
oxygen or oxygen and CO, were not practised. No 
restraint of cattle was attempted during the recovery 


period. When operations were performed on horses 
on a mechanically operated table they were restrained 
on the table for a period and were then placed 
directly on to their feet by tilting the table into the 
vertical position. Some operations were carried out 
with the animals cast on grass and in the case of 
horses they were restrained with hobbles for a time 
before they were allowed to rise to their feet. 


TABLE IIT 
INDUCTION AND MAINTENANCE WITH FLUOTHANE 














































































































Quantity of Quantity of Recovery calculated from time of 
: fluothane fluothane removal from anaesthetic atmosphere 
Subject Weight for Time for Time of for Operation — 
kg. induction, induction maintenance maintenance (a) To attain breast (5) Total time to 
Cé. c.c. recumbency rise unaided 
Cow 10639 255-6 18 7 min. 1 hour 14 Experimental 12 min. 1 hour 10 min. 
4 min bone biopsy 
Cow 1004 389-7 15 5 min. 1 hour 44 Experimental 8 min. 42 min. 
5 min bone biopsy 
Cow 10585 357-5 30 8 min. 1 hour 33 Experimental 7 min. 15 min. 
30 min. bone biopsy 
and dehorn- 
ing 
Cow 10045 397 20 Light 1 hour 30 Experimental 10 min 19 min 
anaesthesia bone biopsy 
2 min. 
Young bull Estimated 10 4-5 min. 1 hour 28 Bone pinning 13 min Lame and unable 
10783 335 40 min. to stand 
Heifer 10521 Estimated 20 3 min. 2 hours 30 Bone pinning 8 min Lame and unable 
200 15 min. to stand 
Heifer 10639 255-5 25 10 min. 1 hour 35 Flank 33 min. 32 min. 
with 5 min. laparotomy 
interruption , 
Cow 9627 419 20 4 40 min. 10 Experimental 12 min. 21 min. 
anaesthesia 
Cow 10585 361-25 30 13 min. 30 min. 9 Experimental 5 min 10 min. 
with anaesthesia 
interruption 
Cow 10058 360 20 8 min. 1 hour 29 Experimental 25 min. 37 min. 
bone biopsy 
Cow 8976 360 Not 7 min. 2 hours Total Mastectomy 12 min. 1 hour 
measured 50 min. fluothane 10 min. 
for induction 
and 
maintenance 
Garron geld- 452-7 23 6 min 58 min 27 Removal of Hobbles removed and animal rose to 
ing 10076 tumour feet 55 min. 
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Results 

Fluothane anaesthesia has been used on 50 cows 
and 17 horses and Tables I and II give examples of 
the types of operations for which it was used together 
with other details of the anaesthesia. Four protocols 
are also given as further illustrations of the course of 
fluothane anaesthesia. 


Protocols 

The 4 following cases are typical of the series. 
1. Subject—Adult cow 1,098 Ib. (492.7 kg.). Case 
6936. 

Operation.—Ovariectomy by flank laparotomy. No 
pre-anaesthetic treatment given. 

Anaesthesia—Induction by means of 4.5 gm. of 
thiopentone sodium intravenously as 10 per cent. 
solution. 

Animal was intubated, connected to the circle 
absorber closed circuit anaesthetic apparatus, and 
anaesthesia was maintained by means of fluothane. 

















Time, Pulse Respiratory 

hours rate rate Remarks 

14.35 — — Induction and intubation 

14.40 80 16 Fluothane administration 
commenced 

14.50 100 24 

15.00 90 20 

15.10 100 24 

15.20 100 20 

15.30 100 24 

15.40 90 28 

15.42 _- _- Circle absorber removed 

15.46 — Conscious, endotracheal tube 
removed 

15.50 80 20 

15.53 — — Voluntary breast recumbency 








The cow rose to her feet at 16.40 and walked back to the 
loose-box. . 

Total fluothane used 22 c.c. for 1 hour’s maintenance of 
anaesthesia. 


2. Subject.—Clydesdale gelding, 1,320 Ib. (594 kg.). 
Case 7979. 

Animal with acute septic arthritis 2nd-3rd_ phalan- 
geal joint, right fore limb. Subject was febrile 
(103.3° F.) and anorexic. 

Operation.— Placing of cannula in a sinus running 
from joint. No pre-anaesthetic treatment given. 

Anaesthesia.—Induction by means of 5 gm. thio- 
pentone sodium given intravenously as a 10 per cent. 
solution. 

The horse was intubated, connected to the closed 
circuit circle absorber and anaesthesia maintained by 
means of fluothane 


3. Subject—Ayrshire cow, 800 lb. (366 kg.). 

Operation.—Bone biopsy. No _ pre-anaesthetic 
treatment given. 

Anaesthesia.—Induction with fluothane/oxygen 
by means of a close-fitting face mask. Induction 
occupied 5 minutes and required 20 ml. of fluothane. 
No struggling occurred. 

The cow was intubated and anaesthesia maintained 
with fluothane by means of the closed circuit circle 
absorber anaesthetic apparatus. 
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SuBJECT 2 








Time, Pulse Respiratory 








hours rate rate Remark; 

11.15 — — Induction and intubation 

11.20 100 16 Fluothane administration 
commenced 

11.30 90 16 # 

11.40 85 12 

11.50 80 14 

12.00 85 10 

12.10 80 12 

12.15 80 18 

12.20 80 16 

12.28 70 12 

12.40 70 12 is - 

12.55 70 12 Circle absorber removed 

13.00 _- -- Conscious, endotracheal tube 


removed 








The horse was put directly on its feet after 2 hours and walked 
to a loose-box. 

Total fluothane used 45 c.c. for 14 hours’ maintenance of 
anaesthesia. 


SUBJECT 3 








Time, Pulse Respiratory 


hours rate rate Remarks 

11.22 Induction 

11.27 - Intubation 

11.30 80 18 Fluethane administration 
recommenced 

11.40 100 20 

11.45 100 25 

11.50 90 35 

11.55 90 25 

12.00 100 25 

12.07 90 25 

12.13 90 30 

12.21 95 35 

12.32 95 35 

12.34 90 30 

12.46 90 30 

12.55 90 30 Circle absorber removed 

13.05 Conscious, endotracheal tube 
removed 

13.30 Voluntary breast recumbency 

13.42 Rose to feet and walked to 
byre 

13.56 - : Feeding 








20 c.c. of fluothane required for induction. 
29 c.c. of fluothane required for maintenance for | hour. 


SuBJECT 4 (text overleaf) 











Time, Pulse Respiratory 

hours rate rate Remarks 

10.57 Induction 

11.04 Intubation 

11.05 — Fluothane administration 
recommenced 

11.22 40 30 

11.32 40 30 

11.40 40 30 

11.45 40 30 

11.50 

11.55 40 40 Circle absorber removed 

12.05 Conscious, endotracheal tube 
removed 

13.00 ~ Hobbles removed and animal 


rose to feet 








23 c.c. of fluothane required for induction. 
27 c.c. of fluothane required for maintenance for 58 minutes. 


Cc 
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4. Subject.—Garron gelding 1,006 Ib. (452.7 kg.). 
Case 10,076. 

Operation._Removal of granuloma, left hind leg. 

Pre-anaesthetic dose of 0.5 gm. chlorpromazine 
given intramuscularly 40 minutes before anaesthesia 
but this appeared to have no effect. 

Anaesthesia.—Induction with fluothane/oxygen 
by means of a close-fitting face mask lasted 7 minutes. 
No struggling occurred. 

The animal was intubated and anaesthesia main- 
tained by means of the closed circuit circle absorber 
anaesthetic apparatus. 

It will be noticed from Table | that the dosage of 
thiopentone sodium used in relation to the weight of 
the animal showed a wide variation. This anomaly 
was due in part to a difference in time taken to 
administer the agent and in part also to the depth of 
anaesthesia to which the animal was subjected. In 
order to discover the optimum depth of anaesthesia 
necessary for intubation varying depths of anaes- 
thesia were used and these varied from light 
anaesthesia to full surgical anaesthesia. 

When fluothane alone was used for induction the 
animals were taken to the depth of full surgical 
anaesthesia because recovery was so rapid that a 
limited time only was available for intubation. 
Fluotnane alone produced anaesthesia in 5 to 6 
minutes and excitement and struggling were negligible 
during this period. 

Irrespective of the method of induction animals 
were readily maintained in full surgical anaesthesia 
with fluothane for prolonged periods and apnoea 
never occurred. Salivation continued in cows and 
saliva ran out of the mouth at the rate of 10 to 
25 c.c. per minute. It was found that if anaesthesia 
was extended beyond the optimum depth regurgita- 
tion of ruminal contents commonly occurred in 
bovine subjects. Such regurgitation was of little 
consequence because of the presence of the endoira- 
cheal tube. 

Adequate muscle relaxation was obtained in all 
types of operations for which fluothane anaesthesia 
was used and these included bone pinning. In 
laryngeal ventriculectomy there was no _ reflex 
respiratory disturbance on manipulation of the 
larynx and the presence of the endotracheal tube in 
this operation did not prevent free access to the 
ventricles. 

It was found in many cases, and it can also be 
observed from the protocols, that variations occurred 
in the respiratory and pulse rates. These variations 
did not extend to dangerous limits, and while the 
respiratory variations did not follow any particular 
pattern the pulse rates tended to decrease, although 
such decreases did not occur in every subject that 
was anaesthetised. 

After removal from the circle absorber apparatus 
animals anaesthetised with fluothane as the sole 
anaesthetic rapidly regained consciousness. Reflexes 
were evident within | to 2 minutes and sometimes 
slight muscular tremors occurred. Cattle usually 
assumed breast recumbency voluntarily within 15 
minutes and rose to their feet unaided in approxi- 
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mately | hour; they showed no excitement during 
recovery. Horses recovered in a similar manner but 
when semi-conscious they attempted to rise to their 
feet prematurely and so they were restrained as 
already described for about | nour to prevent injury 
to themselves. 

It will be noticed from the table and from the 
protocols that where induction of anaesthesia was by 
means of thiopentone sodium the recovery time 
from the complete anaesthesia was _ frequently 
prolonged. 

As soon as the animals regained their feet they 
were walked back to their loose-box or byre and it 
was noticed thai they frequently fed shortly after- 
wards and showed no clinical signs of depression or 
ili-health which could be attributed to the anaesthetic. 

In the present series no attempts were made to 
determine the concentration of fluothane vapour in 
the anaesthetic circuit. The quantity of fluothane 
used for maintenance of anaesthesia in 500 kg. 
animals was approximately 37 c.c. per hour. When 
used for induction a 500 kg. animal required 
approximately 6 c.c. per minute. 

Two fatalities occurred during fluothane anaes- 
thesia in cows. These occurred while pericardiec- 
tomy was being performed in animals which had an 
acute septic effusive pericarditis. One horse, from 
which a biopsy of the penis and prepuce had been 
made, partially regained consciousness and then 
relapsed and: died 34 hours later. Post-mortem 
examination of this horse revealed widespread 
metastases of the liver and lung from a primary 
carcinoma of the penis and prepuce. 


Discussion 

rhe results obtained tend to indicate that fluothane 
provides a safe and satisfactory means of inducing 
and maintaining general anaesthesia in horses and 
cattle when used in closed circuit. Adequate muscu- 
lar relaxation is produced and thus enables a variety 
of operations to be performed. These observations 
are similar to those made by Brennan et al. (1957) 
and other werkers reporting on the effect of fluothane 
in the human patient. In contrast to the 
observations made by Raventos (1956) in the dog and 
Brennan et al. (1957) in the human patient who noted 
a suppression of salivation, there is no inhibition of 
salivation in cattle during fluothane anaesthesia. 
This continuation of salivation in cattle is quantita- 
tively the same as that measured during chloral 
hydrate and thiopentone sodium anaesthesia by 
Fisher and Jennings (1958). ; 

The quantity of fluothane required for maintenance 
of anaesthesia, i.e. 37 c.c. per hour per 500 kg. 
animal, was small compared with the 30 c.c. required 
fer induction in animals of the same weight. Never- 
theless there is an outstanding advantage in inducing 
with fluothane in that rapid reversibility is possible 
throughout all stages of anaesthesia. Furthermore 
with fluothane induction and maintenance the final 
recovery period is rapid and cattle are usually back 
in the byre and feeding within an hour: sometimes 
in a little over half an hour. 


(Concluded at foot of adjoining column) 
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Four Unusual Small-animal Clinical Conditions 


CHURCHILL FROST 
Royal Veterinary College and Hospital, London 


animal in each case showed uncommon 

symptoms. In addition, each anima] provided 
the opportunity for either the application of newer 
diagnostic procedures or a successful surgical relief 
from symptoms. 


't aa case histories are recorded because the 


1. Strangulated inguinal pyometroccle in the bitch 

The case is recorded because of its infrequent 
occurrence and the interesting sequelae to a reduction 
operation. 

Subject. Crossbred bitch, 8 years old. 

History. A _ right inguinal swelling had been 
noticed for a fairly long period, but during the 5 
days preceding examination this swelling had con- 
siderably enlarged. For 3 days there had been 
malaise, loss of appetite, excessive thirst and emesis. 
The bitch had not been mated and had never been 
pregnant. 

Symptoms. Temperature 103° F. There was a 
slight sanguino-purulent vaginal discharge. The 
tense swelling was 12 x 6 cm. and was a strangulated 
right metrocele probably containing a_pus-filled 
uterine cornua. 

Operation technique. Under general anaesthesia a 
conventional approach was made to the hernial sac 
through which could be seen part of a distended 
uterine horn. At this stage it was decided to restrict 
the operation to reduction of the hernia. After an 
extra-peritoneal incision had been made to enlarge 


the inguinal ring, the herniated viscus was returned 
to the abdominal cavity by torsion of the sac. The 
empty sac was then transfixed and ligated with No. 0 
chromic gut and amputated a little distal to the 
ligature. The inguinal opening was closed with No. 0 
gut interrupted sutures, the dead space with No. 3/0 
and the skin wound with No. 4 monofilament nylon. 
An uneventful recovery was made from the operation. 

Post-operative developments and observations. 
Immediately after the operation a large quantity of 
sanguino-purulent fluid escaped from the uterus and 
some discharge persisted for 3 days. Seven days 
after operation the bitch appeared in normal health, 
the operation wound had healed and the sutures were 
removed. It can only be assumed that strangulation 
of the uterine horn had prevented the endometrial 
secretions escaping from the right uterine cornua, 
resulting in a virtual closed “ pyometra ” but not of 
the cystic hyperplastic type usually encountered. 
Reduction of the hernia resulted in the escape of this 
uterine debris and spontaneous recovery. 

The bitch was still in normal health one year 
later and metrectomy was evidently unnecessary in 
this case. 


2. Urethral obstruction in the female cat and its relief 
This case is unique in the writer’s experience, 
Subject. Female short-hair cat, 1 year old. 
History. Abdominal pain, tenesmus and increas- 

ing restlessness for about 24 hours. 








The Use of Fluothane in Horses and Cattle—Concluded. 

It must be emphasised that the 2 cows which died 
under fluothane anaesthesia must be considered bad 
risks for general anaesthesia with any agent. Prior 
to anaesthesia both animals exhibited clinical signs 
of heart failure with sub-maxillary and brisket 
oedema, distended jugular veins, and dyspnoea. It 
may be that fluothane is contraindicated as a general 
anaesthetic for animals with heart failure since it has 
been shown that fluothane reduces cardiac output in 
the dog heart lung preparation (Burn et al., 1957), 
although Pope (1957) has used it in selected cases 
of pulmonary and cardiac diseases in the human 
patient and he considered that his results were better 
than with any other inhalation agent. In the case of 
the fatality in the pony, the evidence of the post- 
mortem examination showed that it was a bad subject 
for general anaesthesia. 

Acknowledgments.—We should like to express our 
thanks to the Pharmaceutical Division of Imperial 
Chemical Industries, Ltd., for generous supplies of 
fluothane. Our thanks are also due to Mr. A. Finnie, 
Glasgow Veterinary School Photographer, for the 
illustrations, and to Mr. B. Rogerson for valuable 
technical assistance. 
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Symptoms. The abdomen was enlarged with a 
grossly distended urinary bladder. The animal 
appeared to be in considerable pain. The clinical 
picture was identical with that of acute urethral 
obstruction so commonly met in the male neutered 
cat. The temperature was normal. 


Treatment. The cat was anaesthetised with 
intravenous thiopentone. Guarded pressure was 
applied to the bladder but no urine was voided. The 
cat was placed in the prone position at the edge of 
the table with the tail elevated by an assistant. The 
posterior vagina was examined with an ordinary 
auriscope using the medium sized ear-piece and the 
small movable lens. The vagina and urethral orifice 
appeared normal. It was then assumed that there 
was a probable urethral obstruction caused by 
sabulous material similar to that in the male cat. 

A 6-inch male cat catheter with stilette was passed 
through the auriscope and into the urethral orfice. 
Firm forward pressure was needed to pass the 
catheter into the bladder. The stilette was removed 
and urine escaped. Gentle tou and fro movement 
with the catheter freed the urethra of obstruction. 
On withdrawing the catheter, sandy sabulous material 
accompanied the free flow of urine. The auriscope 
was removed and the bladder emptied by pressure. 

Post - operative development. Recovery was 
uneventful and no recurrence has been reported. 


3. Inguinal hernia in the dog 

This case has several unusual features. Inguinal 
hernia is comparatively uncommon in the male dog, 
but when it does occur it usually extends to the 
scrotum. In this case, however, the dog was suffering 
from a right inguinal hernia only. The clinical 
appearances suggested that the condition was 
bilateral. 

Subject. Male Pekingese, 6 years old. Weight 
10 Ib. 

History. A swelling between the hind legs had 
been noted for nearly a year, but during the month 
preceding examination the swelling had shown a 
marked increase in size. The owner had noticed 
dysuria and a varying frequency for several weeks. 

Symptoms. There was a large inguinal swelling, 
more pronounced on the right side, which’ was 
only reducible to a small degree over the right 
inguinal canal. The prepuce and penis were displaced 
ventrally, suggesting complete rupture of the posterior 
ventral abdominal wall. The right half of the 
scrotum and right testicle were normal, but the left 
half was empty. The left testicle was palpably 
normal and just anterior to the scrotum. 

Diagnosis. Right inguinal hernia probably contain- 
ing the urinary bladder, with the added possibility of 
left inguinal hernia. 

Treatment. The dog was given a_ general 
anaesthetic and an incision made over the right 
inguinal swelling. A hernial sac was exposed, but 
because of adhesions, this could not be isolated 
without penetration. A very large inguinal ring was 
visible; the herniated viscera were urinary 
bladder, small intestine, and omentum. The left 
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inguinal swelling consisted entirely of omentum 
which had passed over from the right inguinal canal. 
Without difficulty all the herniated viscera were 
returned to the abdomen and the inguinal ring was 
sutured. Two interrupted sutures were placed 
posterior to the spermatic cord and four anterior. 
The dorsal prepuce was sutured to the linea alba and 
the subcutaneous tissues were approximated. After 
the skin wound had been closed, a gauze pad was 
sutured in position. No. 4 monofilament nylon was 
the only suture material used. 

Post-operative developments and _ observations. 
Recovery was normal. It is probable that the 
hernia had existed for years and that the increasing 
weight of the contents had undermined the preputial 
attachments, This permitted further herniation and 
passage of the omentum to the opposite external 
inguinal ring. Retroversion of the urinary bladder 
developed in the later stages and this no doubt 
accounted for the onset of acute urinary symptoms. 


4. Ulcerative colitis in the cat 

Subject. Nulliparous short-haired female cat, 8 
years old. 

History. For a fortnight the cat had had a 
progressively worsening diarrhoea and for the three 
days prior to examination there was anorexia and 
emesis. The animal was weak and toxic. 


Examination. Abdominal palpation revealed 
empty atonic intestines and a firm ovoid swelling 
about 14 in. diameter in the upper abdomen. The 
temperature was normal. 


Investigations and treatment. Under general 
anaesthesia a posterior mid-line laparotomy was 
carried out, revealing a cystic right ovary with 
generalised, but only mildly exudative, peritonitis. 
Examination of the bowel showed an area of adhe- 
sions of the great omentum to the colon posterior to 
the ileo-colic valve. This adhesion was easily freed 
and the underlying lesion was found to be a 4-inch 
long perforating ulcer of the colon. There was no 
evidence of the cause. The edges of the ulcer were 
trimmed and the wound closed with three interrupted 
Lembert 3/0 chromic gut sutures. Ovario- 
hysterectomy was then carried out, and the laparo- 
tomy wound closed using No. 3 nylon. 


Post-operative developments. Streptomycin was 
administered for 3 days. There was no bowel 
action until the fourth day at which time the cat 
commenced to feed. Four weeks after the operation 
the cat was making a good recovery although a 
small ventral rupture was evident. Three months 
later the cat was well and active, but the incisional 
rupture was larger. This was corrected under general 
anaesthesia at which time the colonic ulcer was seen 
to be healed without adhesions, 

Observations. Any attempt to explain the patho- 
logy of this case can only be one of conjecture. 
Possibly the enteritis extended to ulceration about 
three days before examination, and causing the 
symptoms of emesis and anorexia. The omentum was 
attempting to seal the lesion, but only after 
generalised peritonitis had commenced. 
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Further Observations on the Effect of Chemotherapy on the 
Presence of Drug-resistant Bacterium coli in the Intestinal 
Tract of Calves 


H. WILLIAMS SMITH 
Animal Health Trust, Lilystone Hall, Stock, Essex 


SUMMARY .—1. Studies on _ white scours 
revealed the presence of many more drug-resistant 
Bacterium coli in the faeces of calves in herds in 
which the calves were given drugs therapeutically or 
prophylactically than in calves in herds in which 
chemotherapy had never been employed. More 
resistant Bact. coli were also found in the general 
calf population as represented by calves exposed for 
sale at a market than were found in the latter group. 

2. The value of basing the drug treatment of 
white scours on sensitivity tests was confirmed. 
However, the successful chemotherapeutic control 
of white scours in herds in which this disease fre- 
quently occurred was difficult to attain. Bact. coli 
with multiple resistance to streptomycin, the tetra- 
cyclines, chloramphenicol, and — sulphadimidine 
eventually formed the predominant faecal flora in 
cases of white scours in some of these herds. 

3. A combination of phage-typing and drug- 
sensitivity testing indicated that the emergence of 
drug-resistant Bact. coli in the faeces of calves during 
chemotherapy hal probably resulted in some 
instances by mutation of the drug-sensitive Bact. coli 
previously present. 

4. In vitro, it was possible to make drug-sensitive 
cultures of Bact. coli resistant to streptomycin, chlor- 
amphenicol, and sulphadimidine, both singly and 
multiply. It was not possible to make strains resist- 
ant to either the tetracyclines or furamazone. 

5. Of 56 herds in which white scours occurred, 
only 8 were completely self-contained. 

6. Salmonellae were present in the faeces of only 
3 of 184 cases of scours in 60 herds. Shigellae were 
not found in any of these specimens. 


N a previous paper (Smith & Crabb, 1956a) the 
Rocostis of two surveys carried out several years 

apart was presented. These indicated that the 
proportion of cases of white scours associated with 
drug-resistant Bacterium coli was increasing. The 
clinical response of cases of white scours to chemo- 
therapy was studied in relation to the emergence of 
drug-resistant Bact. coli in the intestinal tract. The 
results of phage typing the faecal Bact. coli before 
and after chemotherapy indicated that any changes 
from sensitive to resistant that were observed did not 
occur as a result of mutation or adaptation of the 
sensitive Bact. coli originally present but that resist- 
ant strains replaced the sensitive strains suppressed 
by chemotherapy. 

The present paper compares the incidence of 
drug-resistant Bact. coli in the general calf population 


as found in a cattle market, in herds where drugs 
had never been administered to calves, in herds where 
tetracyclines were being given to all calves prophylac- 
tically, and in herds where white scour was a serious 
problem and in which difficulty was being experi- 
enced in control by chemotherapy. Evidence is also 
presented to show that in some instances mutation of 
a strain of Bac. coli from drug-sensitive to drug- 
resistant plays a part in the development of a drug- 
resistant Bact. coli faecal flora. 


Materials and Methods 
Faecal Specimens 
These were obtained as rectal swabs. The great 
majority of them were examined bacteriologically on 
the day of collection. 


Chemotherapeutic Sensitivity Tests 

The original method of testing the sensitivity of 
the Bact. coli in the faeces (Smith & Crabb, 1956a) 
has been modified. The present techniques have 
been described fully elsewhere (Smith & Crabb, 
1957). One level of each drug was employed in the 
plate tests; sulphadimidine (sulphamezathine) 130 
ug., and 50 ng. each of streptomycin sulphate, oxy- 
tetracycline hydrochloride, chloramphenicol, and 
furamazone. 

Furamazone which became available after the 
study commenced was not employed in the earlier 
tests. Difficulty was experienced occasionally in 
assessing sulphadimidine sensitivity when the amount 
of Bact. coli on the MacConkey plates was profuse; 
when the Bact. coli in any faecal specimen appeared 
resistant to sulphadimidine, they were re-tested using 
horse-blood agar and a light Bact. coli inoculum. 
No difficulty was experienced with the other four 
drugs; when the Bact. coli present were sensitive a 
wide zone of inhibition occurred and when they were 
resistant growth took place right up to the discs. 


Phage Typing of Bact. coli 
This was performed by the method described pre- 
viously (Smith & Crabb, 1956b). 


The Production of Drug-resistant Bact. coli in vitro 
Different phage-types of drug-sensitive Bact. coli 
were purified by subculturing them 7 times on 
nutrient agar, a discrete colony being picked on each 
occasion for the subsequent subculture. Heavy 
inoculations of the final cultures were made into 
series of tubes of nutrient broth containing two-fold 
increasing concentrations of drug. These tubes were 
incubated at 37° C. for several days. The tube con- 
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TABLE I 
THE PRESENCE OF DruG-REsIstANT Bact. coli IN THE FAECES OF CALVES OF DIFFERENT CATEGORIES 
Percentage* of calves whose faeces contained 
Number some Bact. coli resistant to 
Category of calves examined 
streptomycin tetracyclines chloramphenico! sulphadimidine 
A. From herds never given n drugs oe -_ 110 0 (0) 6 (1) 0 (0) 4 (2) 
B. Fed chlortetracycline re ae 75 5 (1) 84 (79) 0 (0) 21 (8) 
C. Scouring, not responding to drugs = 82 79 (67) 54 (46) 7 (7) 73 (70) 
D. Untreated, from herds where sate had 
been used ney so ‘ , 80 41 (21) 48 (28) 9 (6) 61 (49) 

E. Market as ; ses on =e 190 10 (5) 12 (3) 1 (0) 26 (13) 








*These figures represent the total ca'ves, part of whose faecal Bact. coli was drug-resistant. 
Those in brackets represent the total calves in which all the faecal Baet. coli was resistant. 


taining the highest concentrations of drug in which 
a good bacterial growth occurred was then used for 
inoculating the higher concentrations in which growth 
had not occurred. The process of incubation fol- 
lowed by re-inoculation was repeated. At suitable 
intervals the series of tubes were replaced by others 
containing the same range of concentrations of drug 
or a higher range depending on the success obtained. 
If an appreciable degree of resistance was finally 
obtained, the culture was subcultured 7 times in the 
same manner as the original sensitive culture had 
been treated. The minimum inhibitory concentration 
of the drug for the resistant culture was then deter- 
mined; it was also phage-typed to confirm that it 
was the same type as the sensitive culture from which 
it was derived. 


The Examination of Rectal Swabs for Salmonellae 

and Shigellae 

Rectal swabs from scouring calves were streaked 
on plates of Ilynes (1942) modification of Liefson’s 
desoxycholate-citrate-agar. The plates were incu- 
bated at 37° C. for 24 hours and colonies resembling 
those of salmonellae or shigellae were tested for slide- 
agglutination with salmonella polyvalent-anti 0 serum 
and with polyvalent flexner, polyvalent boyd, sonnei, 
schmitzi, and shigae anti-sera. These anti-sera were 
obtained from the Central Public Health Laboratory, 
Colindale. Colonies that gave a positive reaction 
were examined further and their identity determined. 


Results 

The results of determining the sensitivity of the 
faecal Bact. coli of 537 calves to streptomycin, the 
tetracyclines (as oxytetracycline), chloramphenicol, 
and sulphadimidine are illustrated in Table I. These 
calves were classified into 5 categories according to 
their probable contact with drugs; each category will 
be considered separately. 


A. Calves from Herds Never Given Drugs 

The 110 calves in this category belonged to 11 
self-contained dairy herds in which white scours was 
very uncommon; none of these calves or their pre- 
decessors in the calf pens had been given any of 
the drugs employed in the sensitivity tests. The 
majority of them were under 2 weeks of age when 
their faeces were examined. The striking feature 


of these calves was the rareness with which drug- 
resistant Bact. colt were found in their faeces. 


B. Calves Fed Diets Containing Chlortetracycline 

These calves, 75 in number and belonging to 5 
self-contained dairy herds, had been given their 
dam’s milk for the first week of life. For the next 
12 weeks they were fed twice daily on a milk sub- 
stitute, the equivalent of 32 mg. of chlortetracycline 
hydrochloride being added to each meal. This 
system had been practised on all 5 farms for 
approximately 14 years. Before and during the time 
milk substitutes were fed on these farms, the inci- 
dence of white scours was low. The most significant 
finding in these calves was the large number of tetra- 
cycline-resistant Bact. coli in their faeces. All the 
Bact. coli in the faeces of 79 per cent. of the calves 
were tetracycline-resistant, but in one herd the Bact. 
coli from all 10 calves examined were tetracycline- 
sensitive. Fifty-three of the 65 calves in the other 
4 herds were re-examined | to 2 months after chlor- 
tetracycline administration had ceased; the faeces of 
49 per cent. still contained some tetracycline-resistant 
Bact. coli which constituted the mass of the Bact. coli 
faecal flora in 13 per cent. The faeces of 73 cows 
from 3 of these 4 farms were also examined; 24 
contained very small numbers of tetracycline-resistant 
Bact. coli. The minimum inhibitory concentration 
of oxytetracycline for the tetracycline-resistant Bact. 
coli from the calves varied from 50 to 1,600 yg. per 
ml. Phage typing of these resistant strains revealed 
that several different types were present in the same 
herd. 

Streptomycin-resistant Bact. coli were found in 5 
per cent. of these calves but constituted the total 
Bact. coli faecal fiora in 1 calf only. All these 
streptomycin-resistant Bact. coli originated from one 
herd; some white scours had been experienced in this 
herd and streptomycin had been employed in its 
treatment. Sulphadimidine-resistant Bact. coli were 
found in the faeces of 21.3 per cent. of the calves, 
constituting the total Bact. coli faecal flora in 8 per 
cent. Most of these were present in one herd in which 
sulphadimidine therapy had never been employed. 
Like the streptomycin-resistant Bact. coli they were 
also tetracycline-resistant. 


C. Scouring Calves not Responding to Drugs 
The 82 calves in this group originated from 19 
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herds in which white scours occurred frequently. 
Because of poor response to chemotherapy these 
herds constituted a serious problem and the practis- 
ing veterinary surgeons concerned had consulted this 
laboratory for assistance. Only 3 of the herds were 
self-contained, the remaining 16 herds comprising 
home-bred and purchased calves. The great majority 
of the calves were under 14 days of age, and had 
not responded clinically to one or more of the drugs 
they had been given. Some, in fact, had died before 
their rectal swabs were examined. All 82 faecal 
swabs yielded a prolific growth of Bact. coli. A num- 
ber of drugs had been employed in many of these 
herds in treating previous cases of white scours. 

In contrast to the calves from herds in which 
chemotherapy had never been employed (A). the 
faeces of a high proportion of the calves contained 
Bact. coli that were drug-resistant. All the Bact. 
coli in 38 per cent. of the faecal specimens examined 
were resistant to one drug, 27 per cent. to 2 drugs, 
33 per cent. to 3 drugs, and | per cent. (one calf) to 
all 4 drugs. A close correlation existed in each 
herd between the drugs to which the faecal Bact. coli 
of the calves were resistant and the drugs which these 
calves or previous calves in the herd had received. 
For example, in a herd in which streptomycin and 
sulphadimjidine had been employed to a considerable 
extent, and especially when they had been given to 
the particular calf in question, the predominant Bact. 
coli in the faeces were resistant to these two drugs 
but sensitive to the tetracyclines and chloramphenicol. 
Consequently, the results shown in Table I for this 
group reflect the extent to which the different drugs 
had been employed rather than of any “ natural” 
distribution of resistant strains of Bact. coli. 


D. Untreated Calves from Herds where Drugs had 

heen Employed Frequently 

This group of 80 calves contained both scouring 
and healthy calves. Although they had never been 
given drugs, these calves belonged to herds in which 
chemotherapy had been employed frequently in the 
treatment of white scours. The calves originated 
from 18 herds, only two of which were self-contained. 
A high proportion of drug-resistant strains of Bact. 
coli were present in the faeces of these calves (Table 
1), and as might be expected, the proportion was 
lower than in Group C. All the Bact. coli in the 
faeces of 35 per cent. of the calves were resistant 
to one drug, 15 per cent. to 2 drugs, and 18 per cent. 
to 3 drugs. As in Group C, the drugs to which the 
Bact. coli in the faeces of the calves were resistant 
were usually those that had been employed in treating 
scouring calves in the same herd in the past. 


E. Market Calves 

All the 190 calves tested were under one week old 
and were swabbed when exposed for sale in a market 
serving the district in which many of the calves in 
the previous categories were situated. Some of the 
calves of Groups C and D may have been purchased 
in this market. The exact number of herds from 
which these 190 calves had originated could not be 
determined. It was probably large and the method 
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of collection was planned in order to gain information 
on the general effect of chemotherapy on the presence 
of drug-resistant Bact. coli in calf faeces. 

Strains of Bact. coli resistant to one or other of 
the four drugs employed in the sensitivity tests were 
more common in the faeces of these calves than they 
were in the faeces of the calves from herds where 
chemotherapy had not been applied (A). This was 
particularly so in the case of streptomycin and sulpha- 
dimidine, the chemotherapeutic agents most com- 
monly employed in treating white scours. However, 
the incidence of resistant Bact. coli was not so wide- 
spread as in the herds of Groups C and D in which 
chemotherapy had been applied extensively. 

Furamazone was employed in sensitivity tests on 
the faeces of 78 scouring calves and 67 healthy calves. 
None of the specimens was found to contain Bact. 
coli resistant to furamazone. 


The Relationship Between Plate Sensitivity Tests and 

Clinical Response to Chemotherapy 

The results of the plate sensitivity tests on faecal 
swabs from 184 scouring calves from 60 herds con- 
sidered in relation to response to chemotherapy 
yielded a similar general conclusion as that drawn 
from earlier studies (Smith & Crabb, 1956a); a close 
correlation existed between clinical improvement and 
in vitro sensitivity of the Bact. coli in the faeces to 
the agent employed in treatment. Conversely, lack 
of clinical response was often associated with the 
fact that either the Bact. coli were all resistant to 
the drug used for treatment or that the small number 
of resistant Bact. coli initially present replaced rapidly 
the sensitive ones during treatment. In such cases, 
a change to a drug found to be active in vitro was 
usually accompanied by clinical recovery. By this 
policy it was possible to produce a reasonable degree 
of efficiency in treating cases of white scours in many 
of the herds investigated provided improvements in 
management were also instituted. Detailed attention 
to husbandry was aimed at reducing the number of 
calves developing white scours and, consequently 
requiring chemotherapy. In herds in which chemo- 
therapeutic measures were employed frequently, the 
position was most unsatisfactory and multiple drug 
resistance was a serious problem. For example, a 
state of affairs was‘reached in 2 herds in which the 
predominant Bact. coli in the alimentary tract of the 
calves were resistant to streptomycin, the tetra- 
cyclines, sulphadimidine, and chloramphenicol; all 
these drugs had been employed therapeutically in 
these herds. 

Chemotherapy was probably the least satisfactory 
in treating scours in suckled beef calves in which it 
was the general policy to provide calves with as 
much food as they would consume. Failure was also 
encountered in 2 herds in which the faeces of the 
scouring calves were normal in colour but contained 
copious amounts of mucus. These failures occurred 
even though the Bact. coli in the faeces of the scour- 
ing calves were sensitive to the drugs employed in 
treatment. 


Mutation to Drug-resistance Occurring in vivo 
In the previous study (Smith & Crabb, 1956a), no 
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evidence was obtained by phage typing of the Bact. 
coli present in the faeces of scouring calves before, 
during, and after drug treatment to indicate that the 
drug-resistant Bact. coli found had arisen as a result of 
mutation of the sensitive Bact. coli initially present, 
the resistant Bact. coli after treatment belonging to 
different phage types than did the sensitive Bact. coli 
present before treatment. Similar results were 
obtained in the present studies. However, in a small 
number of cases the evidence indicated that mutation 
of Bact. coli from drug-sensitive to resistant may 
have occurred. Some instances are referred to below. 
The frequency distribution of the different phage 
types among the Bact. coli found in the faeces of the 
general calf population (G.F.D.) has been described 
previously (Smith & Crabb, 1956b). 

(a) Calf 92. Before and after giving this calf 3 
daily doses of | g. streptomycin by mouth, Bact. coli 
of phage type 53 was found in its faeces, those found 
before treatment being streptomycin-sensitive and 
those after treatment being resistant. This phage 
type was a rare one, its G.F.D. being less than | per 
cent. Streptomycin-resistant Bact. coli of this phage 
type has never been found in other calves in this herd. 

(b) Calf 31. This calf had exactly the same 
history as calf 92 except that the sensitive Bact. coli 
found in the faeces before treatment and the resistant 
ones found after treatment were of phage type 80, the 
G.F.D. of which was 6.2 per cent. 


(c) Herd D. The streptomycin-sensitive Bact. 
coli commonly present in the faeces of a group of 6 
scouring calves before the daily oral administration 
of 1 g. streptomycin for 4 days was of phage type 
148, the G.F.D. of which was less than | per cent. 
Streptomycin-resistant Bact. coli of this same rare 
phage type was found in the faeces of one of these 
calves after treatment. 


(d) Herd S. White scours in the calves of this 
self-contained herd was of frequent occurrence and 
streptomycin, given by mouth, had been used to 
some considerable extent in treatment. Streptomycin- 
resistant Bact. coli formed the predominant Bact. coli 
faecal flora of 6 calves which had responded poorly 
to streptomycin therapy. The resistant Bact. coli 
were of phage type 2, whose G.F.D. was 0.6 per cent. 
Streptomycin-sensitive Bact. coli of this type were 
found commonly in the faeces of other calves in this 
herd. These streptomycin-sensitive strains resembled 
the resistant strains in respects other than phage type. 
For example, they were resistant to the tetracyclines 
and sulphadimidine, they had a characteristic mucoid 
colonial morphology, and possessed similar sero- 
logical properties. 

(e) Calf 237. Before being given 3 daily doses of 
| g. chloramphenicol by mouth, the Bact. coli in the 
faeces of this calf were chloramphenicol-sensitive 
and of phage type 2. After treatment, the 
predominant Bact. coli were also of phage 
type 2 but chloramphenicol-resistant. This calf 
belonged to Herd S and the chloramphenicol-resistant 
and sensitive phage type 2 cultures also resembled 
each other in the same respects referred to in the 
previous example. No _ chloramphenicol-resistant 
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Bact. coli had previously been found in the calves 
of this herd. 

(f) Herd M. In this herd, which was not self- 
contained, chloramphenicol had been employed fre- 
quently during a period of approximately 6 months 
for treating white scours. At the end of this period, 
Bact. coli of phage type 176 was found in the faeces 
of some of these calves, some strains being chloram- 
phenicol-sensitive and some resistant. One calf had 
both sensitive and resistant Bact. coli of this phage 
type in its faeces. The G.F.D. of phage type 176 
was less than I per cent. 

No examples of a possible mutation of the faecal 
Bact. coli from sensitive to resistant was found in 
herds of calves in which white scours was treated 
with tetracyclines. No suitable opportunity occurred 
to study the situation in respect of sulphadimidine. 


Mutation from Drug-sensitive to Drug Resistant in 
vitro 

Four strains of Bact. coli obtained from the faeces 
of scouring calves from different herds were used in 
these studies. They could be readily distinguished 
from each other because each one was susceptible to 
a different phage, phages that reacted with but few 
strains of Bact. coli. These phages were A, E, X, 
and Z; the 4 strains of Bact. coli are referred to 
accordingly. 

Streptomycin-resistant variants were easily 
obtained from all 4 strains as a result of one passage 
only. The minimum inhibiting concentrations 
(M.I.C.) of streptomycin for the original sensitive 
strains was between 5 and 10 wg. per ml. and that 
for the resistant variants greater than 800 »g. per ml. 


Several passages over a period of 2 to 3 weeks 
was necessary to produce a substantial difference in 
the resistance of the 4 strains to sulphadimidinc. 
Initially the M.I.C. of sulphadimidine for all 4 strains 
was 100 «ug. per ml. and the final M.I.C. 1,600 to 
3,200 ug. per ml. 


Slightly more effort was required in the case of 
chloramphenicol but eventually cultures that had an 
M.LC. of 400 ug. per ml. were obtained from all 4 
strains. The initial M.I.C. of these strains was 5 ng. 
per ml. 

During these resistance studies, the resistant cul- 
ture obtained were, with one exception, always of the 
same phage type as the original sensitive cultures. 
The exception, strain Z, became rough during 
chloramphenicol passage and lost its susceptibility 
to phage Z. 


It was also possible to make the 4 strains multiply- 
resistant in turn to chloramphenicol, streptomycin, 
and sulphadimidine. Fig. 1 shows plate tests of the 
action of chloramphenicol, streptomycin, sulpha- 
dimidine, and oxytetracycline and also phage A on 
culture A before and after the multiple resistance 
studies were performed. 


Despite frequent passages and constant incubation 
in broth containing different concentrations of drug 
for a period of over 6 months, it was impossible to 
increase the resistance of either cultures A, E, X, or 
Z, to either oxytetracycline or furamazone, 
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The Relative Incidence of White Scours in Self- 
contained and Other Herds 

Of 56 herds of calves in which white scours was 
occurring and from which specimens of faeces were 
examined in this laboratory, approximately 48 were 
composed either entirely of purchased calves or of 
mixtures of purchased and home-bred calves. The 
remaining 8 were completely self-contained. 

Since these self-contained herds formed such a 
small proportion of the total herds examined, it was 
decided to investigate the position more intensively 
on one of them (Herd S). The predominant Bact. 
coli in the faeces of all the calves that developed 
white scours in this herd during one year belonged 
to phage type 2. This type was also found in the 
faeces of many of the calves that never scoured but 
it was not found in the faeces of any of the cows 
in this herd. The examination was facilitated by the 
fact that the particular strain of Bact. coli involved 
was resistant to the tetracyclines; it was possible, 
therefore, to examine large portions of faeces by 
incubating them first in MacConkey broth containing 
oxytetracycline. Employing slide tests, no agglutinins 
to these type 2 strains were found in the sera of all of 
17 of the cows examined. The calves of some of these 
had previously suffered from white scours. Agglu- 
tinins were present, however, to many of the other 
phage types of Bact. coli found in the faeces of the 
cows and the calves. These types had never been 
found associated with cases of white scours on this 
farm. 

It was decided to try and eliminate the incriminated 
phage type 2 strains from the 4 calf pens concerned 
which were of brick construction with wooden doors. 
They were thoroughly cleaned, white-washed, and 
sprayed heavily with a 5 per cent. solution of lysol. 
Two cultures of different phage types of Bact. coli, 
53 and 176, were grown in large amounts and 
aqueous suspensions of them were liberally dis- 
tributed on the floor, the walls, and the fresh straw 
bedding of the calf pens. These 2 cultures had been 
specially selected because they had been found fairly 
commonly in the faeces of the calves and cows of 
Herd S and because the sera of all the cows tested 
contained agglutinins to them. 

A calf born 5 days after the above treatment was 
put in one of the calf pens 24 hours after birth. No 
Bact. coli of phage type 2 were found in its faeces 
at this time. To the 2nd, 3rd, and 4th twice daily 
feeds of colostrum given to this calf was added 
approximately 10,000,000,000 viable Bact. coli of 
phage type 53 and a similar number of phage type 
176. Examination of the faeces of this calf showed 
that these 2 phage types constituted its predominant 
faecal flora. However, when it was nearly 4 days 
old this calf developed severe white scours. 
Examination of its faeces at this time showed that 
its Bact. coli faecal flora now consisted predominantly 
of phage type 2. 

Swabs were prepared from the walls and floors of 
the other 3 pens and enriched in MacConkey’s broth 
containing oxytetracycline. Very small numbers of 
phage type 2 Bact. coli were found in a small propor- 
tion of swabs from two of the pens. Future-born 
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calves placed in these 3 pens acquired phage type 2 
Bact. coli in their faeces. 

In view of the failure of the above experiment, 
the calf pens were again cleaned and disinfected and 
then left empty for 6 months. The phage type 2 Bact. 
coli have not been found in the faeces of any of the 
10 calves kept in these pens during the 2 months since 
they have been brought back into use for calf rearing. 


The Presence of Salmonellae and Shigellae in the 

Faeces of Scouring Calves 

Salmonella typhi-murium was found in the faeces 
of 3 of 184 scouring calves from 60 herds studied 
in the present investigation; 2 of these 3 calves were 
from the same herd. A post-mortem examination 
carried out on 2 of the calves, one from each of the 
2 herds concerned, left no doubt that S. typhi-murium 
was responsible for their death. No other sal- 
monellae or shigellae were found in the faeces of 
the other 181 calves. 


Discussion 

A consideration of Table I leaves little doubt that 
the administration of drugs to calves not infrequently 
results in the emergence of a drug-resistant Bact. coli 
faecal flora not only in treated calves but also in 
untreated calves kept in the same pens as the treated 
ones. The presence of a greater proportion of 
resistant Bact. coli in the faeces of the market calves 
(some of which would have been exposed directly or 
indirectly to chemotherapy) than in the faeces of the 
calves from self-contained herds in which it had never 
been necessary to resort to the treatment of white 
scours, too, may well be a reflection of the general 
effect of chemotherapy on the calf population as a 
whole. 

It was usually found that the frequent administra- 
tion of one drug to calves resulted in the emergence 
of a Bact. coli faecal flora resistant to this drug only 
or to a closely-related drug, in the case of the 2 tetra- 
cyclines. Occasionally, though, the Bact. coli that 
emerged were resistant to a completely different drug 
also. A combination of tetracycline and sulpha- 
dimidine resistance was by no means unusual and 
was found very commonly in the Bact. coli in one 
of the herds of calves in which chlortetracycline was 
used prophylactically in the diet. In some herds, 
Bact. coli resistant to streptomycin, the tetracyclines, 
chloramphenicol, and sulphadimidine emerged. The 
development of these multiple-resistant Bact. coli and 
also single resistant Bact. coli* was thought at first 
to be due entirely to the emergence of naturally- 
resistant strains as the dominant faecal flora following 
the suppression of the sensitive ones during chemo- 
therapy. However, in view of the evidence of the 
in vivo and in vitro studies, the possibility of resistant 
mutants in a strain of Bact. coli becoming dominant 
during chemotherapy must be borne in mind especi- 
ally in regard to streptomycin, chloramphenicol, and 
sulphadimidine. It is of interest to record that no 
evidence of this type of mutation was obtained in 
the case of the tetracyclines and furamazone. 

The implementation of chemotherapy based on 
the results of plate sensitivity tests confirmed the 
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Fic. 1.—Sensitivity tests on Bacterium coli culture A and on the multiple-resistant culture prepared from it. 
S = streptomycin, C = chloramphenicol, D = sulphadimidine, T = oxytetracycline, and @ = phage A. 


previous observations on the value of these tests 
(Smith & Crabb, 1956a). In a number of herds with 
a severe white scour problem it was possible to 
recommend replacing a drug to which the predomin- 
ant Bact. coli faecal flora was found resistant by a 
drug to which they were sensitive and thereby check- 
ing the losses that were being experienced. There 
were definite limits to this procedure particularly in 
herds where frequent chemotherapy with different 
drugs had been employed and where the introduction 
of new calves from outside increased the chances of 
drug-resistant Bact. coli being introduced also. Fre- 
quently these procedures led eventually to the emer- 
gence of strains of Bact. coli with single or multiple 
resistance to several drugs. The administration of 
one drug to calves living in such an environment 
quickly led to the emergence of a Bact. coli faecal 
flora predominantly resistant to this drug. Changing 
to another drug as a result of a sensitivity test might 
then quickly alter the flora and Bact. coli resistant 
to this drug and possibly resistant to the one previ- 
ously administered might then emerge. Such a state 
of affairs made plate sensitivity tests quite impractic- 
able and resulted in unsatisfactory clinical results 
confirming the view that, as far as white scours is 
concerned, chemotherapy must be regarded as an 
adjunct and not as a substitute for good husbandry. 


The more detailed observations on Herd S in which 
the white scours was associated with a specific strain 
of Bact. coli are of interest in that they throw some 
light on the occurrence of white scours in some self- 
contained herds. The significant points were that 
this strain was very prevalent in the calf pens, but 
it was not present in the cows and the sera of the 


cows did not contain any demonstrable agglutinins 
to it. Although the cows’ sera contained agglutinins 
to other strains of Bact. coli found in the calves, these 
strains did not appear to be playing any part in the 
white scour syndrome in the affected calves. In view 
of the importance of the Bact. coli antibodies con- 
tained in the colostrum in the prevention of white 
scours (see Lovell, 1955) it is very probable that the 
calves in Herd S did not receive antibodies from 
their mothers’ colostrum to the specific strain of Bact 
coli and, consequently, would be more susceptible 
to it. Thus the position with regard to colostral 
immunity in this herd resembled that in herds which 
are not self-contained and consist, in part, of pur- 
chased calves. White scours, too, was met much more 
commonly in these herds than in self-contained herds. 
The mode of entry of the specific strain into Herd S 
could not be determined. It is noteworthy, though, 
that several calf and pig foods that are normally 
purchased were examined during the course of this 
work. All were found to contain Bact. coli. 
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Annual Congress 1958 


TRAVELLING TO THE ISLE OF MAN 
BY BOAT 


(During the time of the Congress the only boats to the Island leave from Liverpool). 
Via the Isle of Man Steam Packet Company Limited of Douglas, Isle of Man. Agents in Liverpool— 
Messrs. T. Orford & Son, India Buildings, 40 Brunswick Street, Liverpool. 


Return fare £1 5s. Od. First Class (Saloon). 
(This is a special Congress fare and vouchers must be obtained from the General Secretary, British Veterinary 
Association. Normal return fare, first class is £2 13s. 6d.) 


The number of tickets obtainable per voucher is unlimited. 


Sailings from Liverpool Only :— 


Saturday, September 20th, 1958  .... Liverpool 10.45a.m. Douglas 3 p.m. 
Saturday, September 20th, 1958 ... Liverpool midnight. Douglas 5 a.m. on 21.9.58 
Sunday. September 21st, 1958 ... No Sailing. 

Monday, September 22nd, 1958 ..._ Liverpool 10.45 a.m. Douglas 3 p.m. 


8 Private cabins at 15/-d. (4 berths) 
2 Private cabins at 15/-d. (single berth) 
Sleeping berths available (not bookable) and four lounges. 


Sailings from Douglas :— 








Saturday, September 27th, 1958  .... Douglas 9 a.m. Liverpool | p.m. 
Sunday, September 28th, 1958 ... Douglas midnight. Liverpool 5 a.m. on 29.9.58. 
Monday, September 29th, 1958  ... Douglas 9 a.m. Liverpool | p.m. 
BY AIR 
Airline Return Frequency of Information and 
Company From Fare Services Booking Offices 
B.E.A. Belfast £3> S%. Gd. Frequent daily services B.E.A. 
Commonwealth House, 
Castle Street, Belfast. 
(Telephone—Belfast 30522) 
Silver City Airways Birmingham £8 8s. Od. Friday, Saturday and at Midland Red Motor 
Sunday Omnibus Co., Ltd., 
Worcester Street, 
Birmingham 
(Telephone—Midland 4481) 
B.E.A. Birmingham via £8 8s. Od. Frequent Connections B.E.A. Air Terminal, 
Manchester Civic Centre, Birmingham. 
(Telephone—Central 8271). 
Silver City Airways Blackpool £3 15s. Od. Frequent daily services Silver City Airways, 
Squires Gate Airport, 
Blackpool 
(Telephone—South Shore 43067) 
Cambrian Airways Bristol £11 13s. Od. Daily services Cambrian Airways Ltd., 
Rhoose Airport, Cardiff. 
Cambrian Airways Cardiff £11 13s. Od. Daily services Cambrian Airways Ltd., 


Rhoose Airport, Cardiff. 


(Continued overleaf) 
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TABLE—continued 
Airline Return Frequency of Information and 
Company From Fare Services Booking Offices 
Silver City Airways —¢ ‘arlisle £5 19s. 6d. Services on Saturdays, if Edenvale Travel Bureau Ltd., 
there are sufficient bookings at Binns Ltd., Carlisle. 
(Telephone— Carlisle 23966) 
Derby Aviation Derby and £8 6s. Od. Services on Fridays and Derby Aviation Ltd., 
Nottingham £9 3s. Od. Sundays, if there are suffi- Derby Airport, 
cient bookings. Burnaston, Derby. 
(Telephone—Etwall 323-5). 
Aer Lingus Dublin £3 15s. Od. Frequent daily services Aer Lingus Passenger 
Booking Office, 
40, Upper O’Connell 
Street, Dublin. 
(Telephone—Dublin 4292 I). 
Silver City Airways Edinburgh £8 15s. Od. Services on Fridays and General — Navigation 
Sundays, if there are suffi- Co., 
cient bookings. } Street, 
Edinburgh. 
(Telephone dealin 5373). 
Silver City Airways Glasgow £5 19s. 6d. Frequent daily services General Steam ‘Navigation 
Co., Ltd., 
91, Bothwell Street, 
Glasgow, C.2. 
(Telephone—Central 6643). 
Silver City Airways Leeds/Bradford £6 10s. Od. Mondays, Wednesdays, Silver City Airways, 
(Yeadon) Fridays, Saturdays and Yeadon Airport, 
Sundays. Near Leeds. 
(Telephone— Rawdon 1029). 
B.E.A. Liverpool £4 13s. Od. Frequent daily services B.E.A. 
3, Bold Street, 
Liverpool. 
(Telephone— ol 6781/ fn. 
B.E.A. London £10 Os. Od. Daily except Wednesday B. E.A. Booking Office, 
Dorland House, 
Lower Regent Street, 
London, S.W.1. 
(Telephone— Gerrard 9833)." 
B.E.A. Manchester £5 3s. Od. Frequént daily services B.E A. Air Terminus, 
Royal Exchange, 
Manchester. 
(Telephone ~Deansgate 1234). 
Silver City Airways Newcastle £7 Os. Od. Mondays, Wednesdays, Silver City ‘Airways, 
Fridays, Saturdays and Woolsington Airport, 
Sundays. Newcastle-upon-Tyne. 
(Telephone—Newcastle 869784). 
B.K.S. Air Trans- Newcastle £7 Os. Od. Services at week-ends B.K.S. Air Transport Ltd. 


Woolsington Airport, 
Newcastle-upon-Tyne 
(Telephone—Newcastle 869783). 


port Ltd. 


Scottish Airlines Prestwick and £5 10s. Od. Frequent daily services. Scottish Airlines Ltd., 
Glasgow Prestwick Airport, 
Prestwick 
Ayrshire 
(Telephone—77281 Prestwick). 








N.B.—As there is a 10 per cent. reduction in fares when parties of 15 or more travel together it is suggested 
that local Associations might arrange some block bookings not only to obtain a cheaper rate but to ensure that 
there will be a service available when it is required. 

The fares quoted are those for an excursion ticket ; return journey to be made within 15 days. 

if any member is unable to obtain reservations he should communicate with Mr. D. W. Kerruish, M.R.C.v.S., 
Animal Health Department, Isle of Man Board of Agriculture and Fisheries, 3, Hill Street, Douglas, Isle of Man, 
who may be able to assist. 
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News and Comment 





THE ROYAL VETERINARY COLLEGE 

The Division of Preventive Medicine will 
shortly move to the new field station. On | 
and after July 21st, 1958, all blood samples, | 
milk samples, etc., and orders for Mallein 
should be sent to Hawkshead House, Hawks- | 
head Lane, North Mimms, Hatfield, Herts. 
The Division will not be able to supply 
tuberculin after July 31st, 1958. 





R.C.V.S, EXAMINATIONS 
In the University of Glasgow Veterinary School 
the following gentlemen passed the final professional 
examination: Carrigan, Thomas D., and Harrison, 
Thomas C. 


TRAINING COURSE ON BRUCELLOSIS 

Following a recommendation by the Inter-African 
Advisory Committee on Epizootic Diseases, that 
increased attention should be given to brucellosis in 
domestic animals in Africa south of the Sahara, a 
training course on laboraiory and field techniques 
devised to enable participants to conduct surveys 
on a uniform basis was undertaken by the Commis- 
sion for Technical Co-operation in Africa, the World 
Health Organisation, and the Food and Agricultural 
Organisation. 

The course was held at Elisabethville in the 
Belgian Congo from June 16th to 25th, and was 
attended by 27 veterinary and medical officers from 
12 different countries, who received lectures 
and laboratory instruction from Dr. Kaplan 
(W.H.O.), Dr. Stableforth (U.K.), Dr. Renoux, 
(Tunis), and Dr. van Drimmelin (Union of South 
Africa), all members of the W.H.O./F.A.O. Expert 
Committee cn Brucellosis. The organisation of the 
course was in the hands of the Inter-African Bureau 
for Epizootic Diseases, Muguga, Kenya. 


UFAW REUNION AND SUMMER SCHOOL 

This will be held at Culham College, Abingdon, 
Berkshire (on the Thames a few miles south of 
Oxford), from September 13th to 20th, 1958. The 
pregramme will include visits to Oxford and to 
the Field Station of the Agricultural Research 
Council, and talks by experts on various aspects 
of animal welfare, animal husbandry, humane tech- 
nique in the laboratory, international problems, etc. 

Fees are as follows: seniors £7; £4 special 
reduced fee for students. These fees include full 
board, single bedroom, and all excursions. A few 
bursaries are available and full details will be given 
on request. 

Enquiries and applications should be made to: 
Miss Williams, FAW, 7a, Lamb's Conduit Passage, 
London, W.C.1. (CHAncery 9221.) Bookings 
should be accompanied by a deposit of 10s. which 
is returnabie if cancellations are made before the 
end of August. 


During the Summer School the annual general 
meeting of the veterinary section of UFAW will be 
held on Wednesday, September 17th, at 2 p.m. at 
Culham College. This meeting is open to all mem- 
bers of the veterinary profession who are interested, 
but only members of UFAW may vote. 

The agenda will include an Address by the 
President-elect. Mr. A. J. Anthony, M.R.C.V.S., 
D.V.S.M., who will speak on “Some Aspects of 
Humane Slaughter.” A discussion will follow. There 
will also be the election of the following officers: 
President-elect, Student Chairman, Hon. Secretary, 
and General Secretary. 


UNIVERSITY NEWS 
Edinburgh 

The undermentioned candidates have passed in 
the subject of Chemistry of the First Professional 
Examination for the degree of Bachelor of Veterinary 
Medicine and Surgery :— 

Aird, James G. S.; Bishop, Keith F. S.; Brown, Byron 
J.; Clark, William A.; Copland, Alexander N.; Doe, Ian; 
Ferguson, Kenneth R. C.; Forbes, Anne; Forrest, Dugal 
T. M.; Frankland, Anthony L.; Freer, Roger J.; Gardner, 
Ronald E.; Gordon, Angus S. M.; Grant, Donald G. A.; 
Grave, Jill B.; Gribbin, Henry J.; Hall, Paul G.; Head, 
Barbara G.; Hill, Michael R.; Hodgson, Jackson; Holland, 
Roy E.; Jackson, Peter S.; Kelly, James M.; Linklater, 
Karl A.; Linscott, Thomas B.; Loughery, Samuel; McLeod, 
Alexander P.; Mews, Alastair R.; Ridgeway, Andrew E.; 
Rowntree, Philip G. M.; Scott, Margaret A. B.; Strachan, 
Euan R.; Taylor, David R.; Taylor, William P.; Thompson, 
Robert S.; Waters, Richard J.; Watkins, John H.; Whaley, 
Francis H.; and Wrathall, Anthony E. 

The undermentioned candidates have passed in 
the subject of Biology of the First Professional 
Examination for the B.V.M. & S. degree: — 

Aird, James G. S.; Barabas, Arpad Z.; Binnie, William 
D.; Bishop, Keith F. S.; Brown, Byron J.; Cathcart, Hugh 
A. A.; Clark, William A.; Copland, Alexander N.; Doe, 
Ian; Ede, Megeri; Ferguson, Kenneth R. C.; Forbes, Anne; 
Forrest, Dugal T. M.; Freer, Roger J.; Gordon, Angus 
S. M.; Grant, Donald G. A.; Grave, Jill B.; Gribbin, 
Henry J.; Hall, Paul G.; Head, Barbara G.; Hill, Michael 
R.; Hodgson. Jackson; Holland, Roy E.; Jackson, Peter S.; 
Jones, Alfred G.; Kelly, James M.; Linscott, Thomas B.; 
Loughery, Samuel; Mews, Alastair R.; Moody, Eric E. M.; 
Ridgeway, Andrew E.; Rowntree, Philip G. M.; Scott, 
Margaret A. B.; Strachan, Euan R.; Taylor, David R.; 
Taylor, William P.; Thompson, Robert S.; Waters, Richard 
J.; Watkins, John H.; Whaley, Francis H.; and Wrathall, 
Anthony E. 


Bristol 

At the Congregation for the conferment of degrees 
held on July 2nd 16 graduands were made Bachelors 
of Veterinary Science. This was followed by the 
short ceremony admitting the graduates to member- 
ship of the Royal College of Veterinary Surgeons 
conducted by the President, Professor Bosworth. 
The University then entertained the President and 
the Registrar of the Royal College, representatives 
of the staff of the University, and the new members 
with their relatives and friends to tea in the Great 
Hall. 











MR. ARTHUR MILL WYLIE, M.R.C.V.S. 
Mr. H. G. McShane writes : —— 

Arthur Mill Wylie, at the time of his death, was 
one of the senior practitioners in Essex. The son 
of a farmer, he graduated from the old Dick College 
in 1907, and came to the Grays area in 1908 where 
he spent the rest of his life, the latter years in partner- 
ship with his son, Mr. R. L. Wylie. 

He was the senior Local Veterinary Inspector in 
the county being first appointed to the Board of 
Agriculture in 1915. 

Amongst his other activities he was a founder 
member of the Essex Veterinary Society; honorary 
veterinary surgeon to the Orsett Agricultural Society, 
a post he had held for fifty years; and honorary vet- 
erinary surgeon to the Cranham and North Ocken- 
den Agricultural Society since its inception, becoming 
President in 1956/7. 

A kindly and forthright gentleman, his courage 
and unselfishness endeared him to a wide circle of 
friends whose sympathy goes out to his family in 
their bereavement. 

The profession was represented at the funeral at 
Grays Parish Church by Messrs. W. F. Barton and 
R. Massey (President and Secretary, Essex Veterinary 
Society), W. T. MacGregor, D.V.O., M.A.F.F. (Chelms- 
ford), and Mr. A. J. Nye (Romford). 


PERSONAL 

Mr, S. E. Piercy has been awarded the degree of 
D.Sc. in the University of Durham, for published 
papers on veterinary science. The doctorate was 
conferred at a Congregation held at King’s College. 
Newcastle upon Tyne. 
Marriage 

GaBB—Norton.—On July 7th, 1958, at Lowe- 
stoft, Suffolk, Captain Kenneth R. Gabb, .R.c.v.s.. 
to Eileen F. Norton. 


COMING EVENTS 
July 


14th (Mon.) Meeting of the B.S.A.V.A. (Midland 
Region) at the Abbey Hotel, Malvern, Worcs., 
7.30 p.m. 

1Sth (Tues.). Summer Meeting of the Edstern 
Counties Veterinary Society at the A.H.T. Farm 
Livestock Research Centre, Stock, 11.30 a.m. 

16th (Wed.) Meeting of the Scottish Metropolitan 
Division in the Royal (Dick) School of Veterinary 
Studies, Edinburgh, 4 p.m. 
General Meeting of the Lancashire Veterinary 
Association at the University of Liverpool Veter- 
inary Field Station, Leahurst, Neston, Wirral, 2.30 
p.m. 
Annual General Meeting of the Welsh Branch of 
the B.V.A. at the Belle Vue Hotel, Aberstwyth, 
2.15 p.m. 

17th (Thurs.). Meeting of the East Midlands Division 
at the King’s Head Hotel, Loughborough, 7.30 p.m. 

18th (Fri.) Summer Meeting of the Yorkshire Vet- 
erinary Society in the Royal Station Hotel, York, 
2.30 p.m. 


July 12th, 1958 
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September 
17th (Wed.). Meeting of the North Wales Division 
at Glynllifon, Caernarvon. 


2lst to 26th (Official Opening, Monday, September 
22nd). 76th Annual Congress of the British Vet- 
erinary AssOciation in Douglas, Isle of Man. 


ADDRESSES OF DISEASE INFECTED PREMISES 


The list given below indicates, first the county in which 
are situated the premises on which disease has been con- 
firmed, followed by the postal address and date of outbreak. 


Anthrax 
Lanarks. East Hookhead Farm, Strathaven (July 3). 
Wilts. 612, Berryfields, Melksham (July 3). 
Yorks. Riding School Farm, Ripley, Harrogate (June 27). 


Fowl Pest 
Cambs, Milton Road, Impington (June 30). 
Norfolk. Great Green, Bunwell, Norwich (July 3). 
Surrey. Chilsey Green Farm, Chertsey (June 30). 


Swine Fever 
Aberdcen. Kinbroon, Rothienorman, Fyvie (July 3). 
Bucis. Wendover Road, Stoke Mandeville, Aylesbury 
(July 1%. 
Caerns. Pen-y-Ffrith Farm, Gt. Orme, Llandudno (July 


2). 

Ches. Lindon End Farm, Great Warford, Knutsford 
(June 30); Swineyard Lane Farm, High Legh, Knutsford 
July 2). 

' Denbigh. Hope Cottage, Hope, Wrexham (June 30). 
Derbys. 4, Mapperley Lane, West Hallam (June 30). 
Devon. Clyst View, Old Rydon Lane, Topsham, Exeter; 

Sunnyhayes Fruit Farm, Woodbury, Salterton (July 2). 
Dorset. Lower Dairy, Cowgrove, Wimborne (June 30); 

Home Farm, Little Bredy, Dorchester (July 2); Manor 

Farm, Rampisham, Dorchester (July 3). 

Essex. North End Place, Dunmow (June 30); Thorndon 
Park, Ingrave (July 1); Lower Barn Farm, Beaumont, 
Clacton-cn-Sea (July 2). 

Gloucs. Woodfield, Woodside, Ruardean; York House, 
Alveston, Bristol (July 1). 

Lanarks. Lanarkshire Mental Hospital, Shotts (June 50). 

Lancs. Top O° Th’ Scar Farm, Shaw, Oldham; Greenhill 
Farm, High Crompton, Shaw, Oldham (June 30); Parbold 
Hall Farm, Parbold Hill, Parbold, Wigan (July 1); The 
Mount, Waterworks Lane, Winwick, Warrington (July 3). 

Leics. The Piggeries, Enderby Road, Thurlaston (June 
30); The Piggeries, Thurlaston Road (July 1); 3, Rook 
Street, Whetstone; Cosby Spinneys, Cosby (July 2); Priory 
Farm, Mowsley, Rugby; 68, Barkby Thorpe Road (July 3). 

Middx. Elm Tree Farm, New Years Green, Uxbridge 
(June 30); Holly Hill Farm, The Ridgeway, Enfield (July 1). 

Norfolk. Wilton Farm, Hockwold, Thetford; Orchard 
raim, Brandon Bank, Southery, Downham Market; 
Langmere Farm, Frettenham, Norwich; Lodge Farm, St. 
Faiths Road, Old Catton, Norwich (June 30); Hall Farm, 
Keswick, Norwich; Middle Warren Farm, Methwold, Thet- 
ford (July 3). 

Notts. Langar Lodge Farm, Langar (June 27); Spring- 
fields, Caythorpe (July 2). 

Shops. Holt Ridge Farm, Norbury, Whitchurch (June 
27) 

Somerset. Norihload Hall Farm, Northload Street, 
Glastontury (June 30). 

Staffs. Outwood Farm, Rough Close, Stoke-on-Trent; 
Hunthouse Farm, Rudyard, Leek (June 27); Piggeries, Beale 
Street, West Bromwich (July 1). 

Sussex. Bilsham Piggeries, Bilsham, Yapron, Arundel 
(July 2). 

Warwicls. Glenside, Arley, Coventry (June 30); Elm 
Cottage. Ashorne (July 2); Priory Farm, Mowsley, Rugby 
(July 3). 

Worcs. Moorhall Farm, Whitbourne (July 1). 

Yorts. Desmond Farm. Anlaby Park Road North, Hull 
(July 1). 
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Letters to the Editor 


The views expressed in letters addressed to the Editor represent the 
personal opinions of the writer only and their publication does not 
. imply endorsement by the B.V.A. 


A Defect of Veterinary Education 

Sir,—Endless time, and infinite, painstaking labour 
are constantly being freely expended by the various 
Boards and Bodies on the adjustment and amend- 
ment of the curriculum for teaching the veterinary 
art; and there is no doubt that, as the result of all 
these efforts, the newly-fledged veterinary surgeon 
eventually emerges to find himself in a position to 
give tolerably competent answers to all the common 
run of problems which are likely to confront him in 
the day-to-day conduct of his professional life— 
to all the problems that is, but one; for with the 
educationalists solely taken up with the academic 
and scientific side of things, and with their attention 
almost myopically absorbed in insuring that the 
instruction given in one branch of science is in 
exquisite balance with that given in the next, the 
new graduate is still left without a notion, any notion 
at all, as to how to answer the vitally important 
question, to what best use can he put the knowledge 
which he has acquired over the years with such 
incessant labour? Having got it, what is he going 
to do with it? How is he going to use all his special- 
ised information to make a niche for himself in the 
community, earn his daily bread, and keep himself 
alive? This is the great question, and if he is left 
unprovided with an answer to it, then all the toil 
and sweat that have gone into making him a profes- 
sional man have gone for nothing, and from being 
his profession and the linchpin of his existence, his 
knowledge of the veterinary art becomes no more 
than an amusing incidental skill like the ability to 
play a bassoon, or ride a penny-farthing bicycle. 

In days gone by, in the high noon of Empire, 
it was always open to the young veterinary surgeon 
to spend the years immediately following qualifica- 
tion broadening his experience and generally finding 
his way about. He could spend a few years in the 
Army, or in the veterinary services overseas, and 
by so doing come, with time, to see the profession 
and all its various activities in perspective, as a whole, 
as a preliminary to selecting one particular line and 
settling down to make it the field of his own particu- 
lar endeavour. The times were spacious, the pace 
slower, experience was to be had for the asking. 


But in the accelerated tempo of to-day, with life 
more complex and far more confined, the chances 
for self-education in this wider sphere no longer offer 
themselves in anything like the same degree, and 
cut off from the opportunities of making discoveries 
on his own, the student inevitably becomes increas- 
ingly dependent on his college to show him what 
he is no longer in a position to find out for himself. 

It is on this precise point that veterinary education, 
as it stands to-day, is grievously defective. For some 
extraordinary reason the putting to practical use of 
the knowledge that has been imparted always appears 
to the educationalist as something sordid, something 


derogatory; a burden to be laid on the backs of the 
students and no concern of his. There is no doubt 
that a system of education which is becoming increas- 
ingly introvert tends, more and more, to shun con- 
tact with the outside world, and going on in the 
cool shade of the cloister balancing one abstract 
detail against the other, is inclined, more and more, 
to leave with indifference the outside world to accept, 
or reject, the finished product which these details 
have done much to mould. The result is that gradua- 
tion is all tou often a tremendous anticlimax; there 
is a sudden confrontation with reality which the ex- 
student, with no more experience of what lies before 
him than his obligatory apprenticeship in a country 
practice has given him, feels utterly inadequately 
equipped to mect. In order to gain time to think 
and sort his ideas out, he commonly makes a bid 
to obtain a post-graduate scholarship of some kind 
and, having failed, as often as not takes refuge in 
the only bolt-hole that he knows, country practice, 
to go to seed there, quite possibly, a hopeless misfit. 


The aim of a university education is not the manu- 
facture of jimcrack scientific automatons, identical 
spare parts with an official stamp of some kind 
imprinted on the bottom and turned out on a con- 
veyor belt of endless tests and lectures, but the 
development of the talents and potentialities of those 
who partake of it so that they may eventually be 
of service to the community and a credit to their 
immortal selves. This being so, it is absolutely 
imperative that the student, while still a student, 
should be given, as part of his professional training, 
the widest possible contacts with all that is going 
on around him, for only in this way can he decide 
how he may best fit into the scheme of things to the 
benefit of all concerned. He needs to know what 
is going On in commerce, in research, in the associ- 
ated professions; early in his student career he should 
have formed a competent idea of what life is like 
in the Civil Service, both at home and overseas, so 
that, early on, he can be directing his studies to those 
goals if he sees his future there. And it is of supreme 
impertance that he form his opinions at first-hand 
and does not base them on the nostalgic memories 
of others who had experience of these careers ten, 
twenty, thirty years ago. 


The pattern of professional life is constantly 
changing; animals which once formed the mainstay 
of it gradually disappear, diseases, once common, 
become rare, or vanish, fashions in pets change, or 
are changed by circumstances. In particular, there- 
fore, the student needs to be given opportunities to 
explore the border country where the profession 
comes into contact with the arts and the humanities, 
for it may well be that, as time goes on, the new 
graduate will be forced by circumstances to seek 
new outlets for his expert knowledge, and only by 
adapting himself to the study of those parts of the 
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veterinary patrimony which lie outside the narrower 
scientitic pale will he succeed in surviving as a pro- 
fessional man under conditions which were never 
dreamed of when he first entered college. 

After all the aim must be to turn out men and 
women with their faculties developed to the utmost 
limit and able to give a good account of themselves 
under all circumstances—and not batches of human 
omelettes, half-baked on one side and seasoned with 
a handful of stale “ oligies ” on the other. 

Yours faithfully, 
Royal Veterinary College, R.H. A. MERLEN. 

Camden Town, 

London, N.W.1. 
July 7th, 1958. 


Correction of Uterine Torsion 

Sir,—I hope Mr. Trevor S. Lloyd’s letter on this 
subject will revive interest in this method of treat- 
ment. From 1930 to 1950, out of something in the 
region of 100 cases, in two only was I unable to 
rectify the condition in the standing position. In 
these, subsequent rolling was not successful; in one 
case the uterus contained a “mummy” and in the 
other there was rupture of the uterus. 

As the author says, “start the calf swinging.” 
Efforts should be applied first in one direction, then 
in the other; very soon the calf literally swings and 
finally turns right over, when hand pressure is main- 
tained in the obviously correct direction. An appar- 
ent rotation of 90° of the head may be really one of 
270° as it may be through three-quarters of a circle 
that the calf has to rotate to normal. 

My first experience was one where torsion had 
been corrected by rolling, and the cow allowed to 
rise. When standing the torsion returned. Attempts 
to get the calf swinging were then applied; a big 
“turnover” took place, the head rotating through 
270° leaving the vagina relaxed. 

The physical effort needed should be well within 
the compass of the majority of veterinary surgeons, 
though I fear Mr. Lloyd’s suggestions may be met 
with incredulity by many. 
47, Crag Path, 

Aldeburgh, 

Suffolk. 
July Ist, 1958. 


Ihe Source of Avian Tuberculosis in the Pig 
Sir,—Dr. Luke (Vet. Rec. 70. 529) expresses the 
commonly held view that the fowl is the source of 
avian tubercle infection in the pig. In his article 


Yours faithfully, 
F. C. SCOTT. 
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he mentions that macroscopic lesions of avian 
tubercle infection can be found, particularly in the 
lymph nodes, of a considerable proportion of pigs. 
He also refers to the observations of American 
workers that avian tubercle bacilli cannot uncom- 
monly be cultured from apparently normal lymph 
nodes of pigs. As far as Great Britain is concerned, 
1 found (J. Path. Bact. 68. 367) avian tubercie 
bacilli in apparently normal mesenteric lymph nodes 
of 7 per cent. of pigs, of 5 per cent. of sheep, and 
of 1.7 per cent. of cattle (a later survey of cattle that 
included the examination of retropharyngeal lympa 
nodes, has yielded a figure of 5 per cent.); by contrast, 
| was unable to find these bacilli in the liver, spleen, 
or bone marrow of any of 212 adult chickens, all 
from different farms. 

Considering all the available evidence, it is not 
inconceivable that the total infection rates with avian 
tubercle bacilli, including the latent type of infection, 
may be higher in our domestic mammals than in 
our domestic fowl. May it not be possible, also, 
that our domestic animals contract a great part of 
their infection with avian tubercle bacilli from each 
other and/or from some source other than the 
domestic fowl and therefore it would be unwise to 
assume that if and when avian tuberculosis is con- 
trolled in the fowl, it will no longer continue to be 
a source of economic loss to the pig industry. 

Yours faithfully, 

H. WILLIAMS SMITH. 
The Animal Health Trust, 
Farm Livestock Research Station, 
Lilystone Hall, 
Stock, 

Essex. 
July 2nd, 1958. 








ADVERTISER’S ANNOUNCEMENT 

Gtaxo Lapsoratories Ltp. announce the introduction 
of TPIPLOPEN-S, a combination of Triplopen and strepto- 
mycin. Each single dose vial contains 500,000 units of 
benethamine penicillin G, 250,000 units of procaine peni- 
cillin G, 500,000 units sodium penicillin G, and 0.5 gramme 
streptomycin. The product is available in single-dose vials 
and is issued as a dry powder which on adding sterile 
water forms a very fluid suspension ready for injection. 
The preparation provides effective therapy for many cases 
of acute infection caused by staphylococci, haemolytic 
streptococci, pneumococci, and other sensitive organisms. 
It is cf especial value in sensitive conditions where a com- 
plete course of antibiotic therapy is required in one injection. 
Usually one injection is effective, but occasionally if the 
response seems incomplete, a second injection can be given 
after un interval of 2 or 3 days 





DISEASES OF ANIMALS ACT, 1950—GREAT BRITAIN 
Summary of Returns of Confirmed Outbreaks of Scheduled (Notifiable) Diseases 








Period 


Anthrax Atrophic Rhinitis Foot-and-Mouth Fowl Pest SheepScab Swine Fever 





Ist to 15th June, 1958 poms ve 6 — 
eee 14 1 
Corresponding J 1956 a 11 1 


period in 23 


_— 16 
61 
28 
5 





J 1957 - nets 222 
Corresponding f 1986 et "1.003 


period in ie ete 


Ist January to 15th June, 1958 _ 87 





301 
419 
269 
247 











